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I.  INTRODOCnCN 


The  U.S.  Amy  Technical  Objective  Document  is  eui  inportant  part  of  the  Array's 
Infcoaticn  for  Industry  Program.  Each  Army  laboratory  and  research, 
development  and  engineering  center  has  an  opportunity  annually  to  prepare  a 
Technical  Objective  Document  based  upon  Army  requirements,  scientific  and 
technological  opportunities,  and  the  needs  of  present  and  projected  systems. 

We  all  recognize  that  the  developments  and  acconplishments  of  the  Army  are  the 
product  of  tearaworic  among  Army  scientists  and  engineers  and  their  counterparts 
in  industry  and  the  academic  coiinunity.  This  document  is  intended  to  increase 
this  teansrark  by  providing  ycu  with  necessary  information  on  our  research, 
developroent  and  acquisition  program.  ^5ecific  c±>jectives  are; 

To  provide  planning  information  for  independent  research  and  development 
programs. 

To  irtprove  the  quality  of  unsolicited  proposals  and  Research  and 
Development  (R&D)  procurements. 

To  encourage  face-to-face  discussions  between  Any  engineers  and 
scientists  and  their  external  counterparts. 

As  ycu  read  thrcu^  the  pages  that  follow,  you  nay  see  an  cpporbjnity  to  which 
your  organizaticn  can  respcsnd.  We  invite  ycu  to  discuss  the  opportunity  with 
the  scientist  or  engineer  identified  therein.  Furthermore,  you  may  have 
ooipletely  new  ideas  not  ccnsidered  in  this  document  which,  if  brought  to  the 
attention  of  the  proper  organization,  could  maJce  a  significant  contribution  to 
the  Army's  capabilities.  The  Army  has  a  cortinuing  interest  in  receiving 
proposals  that  contain  new  ideas,  suggestions  and  innovative  concepts  for 
weapons,  supplies,  facilities,  devices  and  equipment.  In  other  words,  your 
ideas,  whether  in  response  to  this  document  or  not,  are  always  welcome. 

Classified/ limited  Technical  Objecti'.'e  Documents  are  available  from  the  Defense 
Technical  Information  Center  (DITC) ,  as  are  unclassified/unlimited  documents. 
These  documents,  as  well  as  additional  information  on  doing  business  with  the 
Ary,  are  also  available  from  the  Ary's  Technical  and  Industrial  Liaison 
Offices. 
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n.  MANftGEMEOT  OVERVIEH 


1.  MESSICN 

Itie  mission  of  the  U.S.  Army  Natick  Research,  Etevelcpnent  and  Engineering 
Center  (Natick)  is  to  ensure  maxiraum  survivability,  si^portability, 
sustainability,  and  canbat  effectiveness  of  individual  soldiers  eind  crews  on 
the  battlefield  under  worldwide  envircnmental  extremes. 

Our  goal  is  to  provide  the  American  soldier  the  best  equipment  for  the  best 
price  through  resecirch,  develcptent  and  engineering  in  the  areas  of  Airdrc^ 
Systems,  Food  and  Food  Service  Systais,  Tactical  Shelters,  and  Clothing  and 
Individual  ajuipment.  We  ^re  deeply  caisnitted  to  icaJcing  cur  soldiers,  and  all 
service  members,  the  best  equipped  and  best  fed  in  the  world. 


2.  CRGANIZAnCWAL  STRUCITJRE 

Natick  is  an  element  of  tlic  U.  S.  Army  Trocp  Support  Ccmmand  (TRDSOCM) ,  a  major 
subordinate  conmand  of  the  U.S.  Army  Materiel  Ccmmand  (AMC) .  We  are  currently 
organized  into  five  mission-oriented  directorates  -  the  Individual  Protection 
Directorate  (IPD) ,  tl-.e  Food  Engineering  Directorate  (FED) ,  the  Aero-Mechanical 
Qigineering  Directorate  (AMED) ,  the  Advanced  Systems  Directorate  (ASD) ,  the 
Soldier  Science  Directorate  (SSD) ,  -  and  requisite  administrative  support 
elements. 

air  ccmmodity  directorates  are  responsible  for  planning,  organizing  and 
overseeing  the  conduct  of  all  required  research,  develc^ment,  and  engineering 
in  their  assigned  areas.  IPD  performs  these  functicns  for  dCTHING  AND 
INDIVIDUAL  B2UIPMIOT  and  also  coortiinates  all  Arny-cxantributing  RD&E  efforts 
concerned  with  the  parotectian  of  the  individual  soldier. 


3.  PRCX3W1  AREAS 

Natick's  programs  encompass  the  total  spectrum  of  research,  exploratory, 
advanced  and  full-scale  engineering  development,  and  the  cperations  and 
maintenance  activities  essential  for  standardization  and  production  engineer’ing 
in  support  of  procurement. 

Our  mission  is  focused  primarily  an  three  product  areas  and  include  several 
distinct  fields  of  endeavor,  all  covered  ty  the  AMC/Training  and  Doctrine 
Cammand  (IRADOC)  Canbat  Ser/ice  Support  Mission  Area  Material  Plan  (CSS  MAMP)  . 
Ihey  are: 

AIRDROP  AND  CCMBAT  SERVICE  SUPPCOT  -  Advanced  Personnel  and  Cargo 

Airdrop  Sys"’  ems 

-  Hardened  Shelter  Systems 

-  Tentage  and  Organizational 

Equipment  Systents 
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(XMBAT  CLDIHING  AND  INDr/nXlAL  BQUnMENT 


Ballistic  Kpotecticai 
Chemical/Biological /Nuclear 
Protection 

Directal  Energy  Protection 
Oountersiirveillance/  Flame 
Protection 

Environmental  Protective 
Clothing 

Microclimate  Conditioning 
Equipment. 

Integrated  Protective 
Clothing 


POOD  ENGINEERING  AND  POOD  SERVICE  EQUIFK5NT  -  Combat  Feeding  Systems 

-  Operational  Rations 

-  Ration  Packaging  Systems 

Our  overall  program  is  planned  and  prioritized  in  response  to  the  deficiencies 
in  the  Training  and  Doctrine  Coimand  Battlefield  Development  Plan  and  is  folly 
coordinated  with  the  different  combat  arms  (users) .  Its  execution  is 
effectively  managed  using  a  modem  management  control  system  to  ensure  that  the 
individual  soldier's  needs  are  accurately  identified  and  expeditiously 
addressed. 


THE  SOLDIER  MXiERNTZATICN  PIAN  (SMP) :  The  SMP  describes  the  development  of  the 
"Soldier  System"  from  1991  to  2006.  Its  purpose  is  to  nrovide  a  comprehensive 
sdieme  to  modernize  the  soldier  as  a  battlefield  system.  The  soldier's 
warfighting  capabilities  will  be  maximized  by  enhancing  his  lethality,  command 
and  control,  survivability,  sustainment,  and  mobility.  The  SMP  covers  the  full 
range  of  research,  development,  and  acquisition  from  technology  base  to  systems 
development  to  the  fielding  of  soldier  items. 

The  basic  strategy  of  the  SMP  is  to  draw  upon  the  achievements  and  advances  in 
many  areas  of  technical  ejqDertise  in  the  Army,  the  otlier  services,  allies,  and 
industry.  This  will  furnish  state-of-the-art  technologies  which  can  be 
integrated  into  a  system  vhich  will  provide  a  synergistic  improvement  in  combat 
effectiveness. 

Ore  of  the  basic  precepts  in  soldier  modernization  is  the  realization  that 
while  maximum  carmonality  and  interchangeability  are  highly  desirable, 
significant  differences  exist  art-ong  various  groups  of  soldiers  in  terms  of  the 
threat  they  face,  their  operational  environment,  the  burden  they  have  to  carry, 
and  their  degree  of  exposure  to  the  elements.  These  differences  frequently 
warrant  specialized  materiel  solutions  and  will  be  considered  by  combat  and 
materiel  developers  throughout  the  life-cycle  management  process. 
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THE  SOLDIER  AS  A  SYSTEM:  A  key  recarmendation  of  the  SMP  is  to  view  and  manage 
the  soldier  as  a  system,  the  Army's  primary  combat  system.  In  the  past,  the 
soldier  system  items  have  been  developed  independently;  we  need  to  address  the 
individual  soldier  in  a  well-integrated,  well-balanced,  and  systematic  manner 
in  order  to  achie’/e  some  measure  of  overall  improved  combat  effectiveness.  Ihe 
soldier  system  approach  will  permit  the  elevation  of  soldier  system  issues  and 
the  apprcpriate  integration  of  ccnponents;  the  main  strategy  of  the  SMP  is  to 
coordinate  and  integrate  all  of  these  related  technology  developments.  Ihis 
balanced  effort  covers  technologies  for  lethality,  ccmmand  &  control, 
survivability,  sustainment,  and  mobility. 


TECHNOLOGY  BASE  EXECUTIVE  STEERING  OCMOTTEE  (TBESC) :  In  order  to  accatplish 
this  well-balanced  soldier  system  research  and  develcpnaiit  effort  among 
independent  organizations,  the  TBESC  has  been  establisliai  to  coordmate  the 
various  technologies  necessary  for  future  soldier  systems.  The  members  of  the 
TBESC  include  the  TRADOC  Systems  Manager  (TSM)  -  Soldier,  the  future  Program 
Manager  (IM)  -  Soldier,  NATICK  and  the  Technical  Directors  or  their  authorized 
representatives,  of  the  following  orgardzations: 

U.S.Army  Armament  Research,  Develcpment,  and  Engineering  Center  (ARDEC) 
U.S.Army  Research  Institute  (ARI) 

U.S.Army  Rese£urch  Office  (ATD) 

U.S.Army  Belvoii'  Research,  Develcpment,  and  Engineering  Center  (BRDEC) 
U.S.Army  Ccramuirications  and  Electronics  Ccmmand  (CBOCM) 

U.S.Army  Chemical  Research,  Develcpnvent,  and  Engineering  Center  (CRDBC) 
U.S.Army  Laboratory  Cotimand  (LABCCM) 

U.S.Army  lABCOM  Electronics  Technology  and  Devices  Laboratory  (EIEL) 

U.S.Army  Harry  Diamond  Laboratory  (HDL) 

U.S.Army  Human  Engineering  Laboratory  (HEL) 

U.S.Army  Material  Technology  laboratory  (MIL) 

U.S.Army  Medical  Research  and  Development  Center  (USAMRDC) 

U.S.Army  Special  Cperations  Conmand  (USSOCCM) . 

The  TBESC  oversees  the  technology  base  ^6.1,  6.2,  and  6.3a)  for  the  Future 
Soldier  System.  The  technology  base  for  the  Future  Soldier  System  will  include 
all  the  technologies  for  the  individual  soldier  that  are  under  development,  or 
are  proposed  for  development,  to  acccsiplish  future  soldier  requirements. 

Natick  has  undertaken  the  task  of  treating  the  soldier  as  a  system,  and  has 
initiated  many  activities  in  support  of  this  goal.  For  technology  base 
management  duties,  Natick:  chairs  and  provides  administrative  support  to  the 
IBESC;  chairs  the  TBESC  working  group;  provides  the  technology  base  annex  to 
the  Soldier  Modernization  Plan;  coordinates/ integrates  inputs  to  the  Soldier 
Modernization  section  of  che  Army  Technology  Base  Master  Plan;  chairs  an 
international  technology  base  leveraging  working  greup;  orchestrates  Soldier 
System  Technology  Area  Assessments;  and  serves  as  the  Soldier  System  materiel 
integrator. 
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APTODACH  TD  MXERNIZATICN;  The  Soldier  Integrated  Protective  ESisemble  (SIPE) 
Advanced  Technology  Transition  Demonstration  (ATID)  is  an  ongoing  program  that 
exenplif  ies  the  £MP  strategy  and  soldier  system  approach  to  inprove  ccmbat 
effectiveness.  Although  the  thrust  of  this  effort  is  for  the  disracxaited  combat 
soldier,  the  multitude  of  diverse  technologies  will  have  broad  applications  for 
edl  soldiers.  The  SIPE  ATID  is  an  example  of  the  soldier  system  research  and 
development;  the  most  premising  high  payoff  technologies  will  be  exploited  in 
order  to  engineer  a  modular  head-to-toe  fighting  system  with  erhanced 
warfighting  capabilities. 


THE  BliDCK  CXaTCEPT;  Individual  soldier  technologies  required  to  modernize  the 
five  soldier  capabilities  are  developed  in  several  cemmands  within  AMC 
(including  tiie  following:  Armaments  (AKCOCM) ,  Osminications  and  Electronics 
Ocraaand  (CECEM) ,  Troop  Sipport  Cemmand  (TRDSOCM) ,  and  Missile  Cemmand  (MICCM) 
as  well  as  outside  of  AMC  sucii  as  the  US  Army  Medical  KiD  Cemmand  (MRDC) ,  Army 
Corps  of  Ehgineers,  NATO,  National  Labs,  etc.  These  technologies  must  be 
developed  in  harmony  at  the  rii^t  time  for  the  soldier  system  to  result  in  an 
integrated  entity.  The  SMP-preposed  use  of  the  block  concepjt  will  help  to 
ensure  ihe  integration  of  all  the  carponents  of  soldier  modernization.  The 
aipendix  to  this  document  presents  the  Block  I  (Next  Generation  System) 
proposed  for  the  Soldier  System  as  identified  in  the  Army  Technology  Base 
Master  Plan  (ATEMP) :  The  Enhajtced  Integrated  Soldier  System  (TEISS) . 


4.  PROGRAM  GOALS 

exa:  program  goals  are  to: 

Ehsure  maximum  survivability,  supportability,  sustainability'  and  cembat 
effectiveness  of  individal  soldiers  and  crews  at  all  times  under  all 
environmental  COTditions. 

Be  the  Center  of  Excellence  for  research,  develcpment  and  engineering  in 
ccroLat  clothing  and  individual  protective  equipment,  tactical  shelters 
and  tentage,  airdrop  systems,  and  organizational  equipment. 

Achieve  major  technological  and  systetii  improvements  on  highest  priority 
user-relevant  programs  ard  expjedite  fielding  of  these  improvements. 

Exploit  the  worldwide  technology  base  to  achieve  missicn  technology 
sup)eriority. 

Plan  and  conduct  technology  base  programs  which  support  develcprent  of 
Natick's  Next  Generation/Future  Systems  (NG/FS)  by  addressing  major 
technology  barriers. 
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optimize  the  use  of  resources  bo  enhance  productivity. 

Maintain  a  cohesive  long-range  R&D  plan  and  a  oorporata  strategy  which 
achieve  and  sustain  missicsi  superiority. 


III.  TECHNOLOGY  BASE  INVESIMENT  SIRATESY 

Technology  is  the  lifeblood  of  new  and  improved  Array  systems  emd  equipment. 
However,  technology  can  only  be  an  effective  force  raultiplier  if  the 
application  is  fielded  quickly.  Streamlined  acquisition  measures  are  used  hy 
Natick  to  shorten  the  time  between  proving  a  conc^A  feasible  and  putting  a 
system  in  the  hands  of  troops. 

Exploiting  new  technologies  to  field-effective  and  affordable  systems  and 
equipment  for  the  Army  is  a  challenging  process,  one  that  is  beccming 
institutionalized  at  both  AMC  and  TRADOC  thnxgh  ootiprehensive  analysis  and 
long-range  plcinning.  The  Army's  Long-Range  Array  Materiel  Requirements  Plan 
(IJ?AMRP)  provide  the  lne^lns  for  articulating  a  strategy  for  cverceming 
battlefield  deficiencies  and  a  raticaial  allocation  of  resources  based  on 
criticality  of  need.  Lhe  link  between  mission  area  strategies  and  technology 
base  planning  is  a  set  of  Next  Generation  and  Future  Systems  (NG/FS) . 

Natick  is  the  proponent  for  several  NG/FS,  including  cne  NG  system  encorpassing 
the  CIE  area  entitled  The  Enhanced  Integrated  Soldier  System  (TEISS) , 

(described  in  the  Appendix) .  lhe  applicable  FS  is  entitled  lhe  Future  Canbat 
Soldier  System.  NG/FS  are  generally  described  in  caaceptual  terms  and  provide 
a  set  of  references  and  targets  for  technology  base  efforts  needed  by  focusing 
OT  specific  critical  technological  barriers. 

Nc tick's  technology  base  investment  strategy  is  cerposed  of  four  major 
elements: 

1,  NEXT  GENUyOTCW  AND  FUTURE  SYSTEMS 

Approximately  50  percent  of  our  techr»logy  base  resewrees  (6.1  basic  research, 
6-2  exploratory  development,  and  6.3a  proof -of -principle  danonstration)  is 
allcxrated  in  support  of  specific  Next  Generation  and  Future  Systems  (NG/FS) . 

NG  systems  will  begin  full-scale  development  in  the  late  1990s  and  will  provide 
a  fielded  capability  into  the  21st  century.  For  each  system,  the  technological 
barriers  have  been  identified  which  could  prevent  achievement  of  the 
capaoilities  desired.  Programs  an  proof-of -principle  demonstrati(ons  of 
prototypes  (technology  demonstrations)  have  been  structured  in  a  logical, 
time-phased  manner. 

2.  EMERGING  TEOJNOLCGIES 

lhe  potential  of  some  emerging  technologies  is  so  great  tliat  it  warrants 
special  visibility  and  management  attention,  even  when  its  application  to  a 
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specific  system  is  unclear.  About  20  percent  of  our  technology  base's  total 
resources  is  dedicated  to  maturing  sucii  high-T»yoff  technologies.  In  the  CTE 
area,  our  key  esnerging  technologies  f2Lll  into  the  biotechrology,  advanced 
materiaLls  and  processes,  neuroscience,  and  protection/ lethality  areas. 

3.  SYSTEMIC  PRaBLEMS 

Chronic  problans  which  face  the  Array,  sudi  as  logistics  research  and 
development,  MA^IfT^I^7^/human  factors  engineeriirj,  soldier  acceptability, 
lic^ening  the  soldier's  load,  and  sizing  and  'cariff  of  dE,  lend  thesjBelvK!  to 
technological  solutions,  but  often  do  not  have  a  systaa  focus.  About  25 
percent  of  our  technology  base  resources  is  allocated  for  these  kinds  of 
problesns  to  maJce  sure  that  they  get  the  attention  they  require. 

4.  SUPPORITMG  CAPABILITIES 

Finally,  our  investment  strategy  allocates  about  five  percent  of  resource  in 
support  of  amalytical  capabilities.  These  i  oluda  front-end  analyses,  modeling 
and  similaticns,  Autcnated  Data  Processing  (aDP)  data  base  development, 
special-purpose  equipment,  and  other  infrastructure  items  that  ensure  our 
continuing  ability  to  exsaxte  qvality  RiiD  programs  auid  act  as  smart  buyers 
across  tha  entire  sap&straa  of  the  materiel  life  cycle. 


IV.  CmiHING  AND  INDIVIDL”VL  EQUIIMEUrr  (dE) 


1.  OVIRVIEH 

Natick's  CIE  technology  program  is  directed  tcx^ard  advanced  integrated  combat 
clothing  systems.  There  are  five  basic  climatic  environncnts  for  which  the 
Army  provides  clothing  systems;  hot-wet,  hot-dry,  tenperata,  cold-wet  and 
cold-dry.  In  acme  geographical  areas,  seascnal  variations  in  climate 
necessitate  the  issue  of  more  than  one  clothing  ensemble.  In  addition, 
protection  frcn  ^>ecial  hazards  or  threats  requires  separate  issue  of  unique 
items,  such  as  a  chemical  protective  overgarment  or  a  ballistic  protective 
vest. 

Applied  research  efforts  in  the  dE  area  have  been  ocnducted  in  a  group  of 
separate  technology*  areas  sajppcifting  dE  developnent.  Esgphasis  has  been,  and 
continues  to  be,  placed  on  inproving  individual  soldier  survivability,  rediKinq 
the  soldier's  load,  and  leroening  tho  logistic  burden  in  the  dE  area.  Applied 
research  and  develcpment  efforts  in  each  area  are  aimed  at  integrating  th€3 
technology  advance®  in  these  areas  into  a  single  item  or  systara  of  clothing  or 
oquipment,  instead  of  a  laig«3  number  of  separate  items.  The  ctevelcpaent  of 
dE,  providing  integrated  protection  in  a  single  item  or  system  at  a  Icjvel 
meeting  Army  requirements,  is  the  technological  challenge  for  the  next  several 
decades.  The  dE  technology  thrust  areas,  listed  alphabetically,  include; 
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a.  Bzillistic  Protacticn 


b.  Chemical/Biolcgical  Protection 

c.  Clothing  and  Ekjuipment  Design  and  Sizing 

d.  Oountfirsurveillanoe  Measaires 
a.  Directed  Energy  Protection 

f.  Bivironmental  Protective  Clothing  and  Bguipraent 

g.  Flajaa  Protection 

h.  Integrated  Protection 

i.  Material  Degrzidation 

j.  Microclimate  Conditioning 


2.  PROGRESS  AND  AOXMPIJSffCJfrS 

Natick  is  responsible  for  many  significant  Research,  Developcwnt,  'lasting,  and 
Evalviation  (ROTE)  programs.  Military  relevance,  quality  producta,  missicn 
productivity,  progressive  management  initiatives  aind  tactinicaJ.  ocepctence  ara 
synonymous  with  our  programs,  our  staff  ^lnd  our  achicvoramta.  Throjgh 
engineering  for  today,  developnent  for  trmanxM,  and  research  for  the  future, 

WQ  are  truly  prxr/iding  the  decisive  edge  for  the  Araerican  soldier.  Me  have, 
for  example,  focused  our  tech  base  progran®  toward  the  technologies  needed  for 
MS/FS,  while  still  addressing  the  systmic  Army  problems,  emerging  technologies 
and  required  supporting  capabilities.  Dtaaplea  of  our  FYSl  aocxsrplishnients  in 
the  CTE  area  follow. 

a.  IXaring  Fif91,  cur  Research  Program 

acocBplL'=hments  included: 

Characterized  novel  liquid  cry??tal  polymers  for  ballistic  protection. 

Researchod  thenrcplastic  resins  for  ballistic  protaction  for  helmet 
applications. 

Developed  generic  technology  with  optoelectronic  capabilities  for  dyrvanic 
camouflage. 


Characterized  liquid  crystalline  prase  of  silk  proteins  for  prooessirg 
improvwnents . 
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Identified  excellent  nonlinear  optical  properties  for  enzyme-derived  new 
polymers. 

Danonstrated  detoxification  of  G-agents  in  vs^xr  jiiase  ty  inmobilized 
microbial  enzyme  on  cotton. 


b. 


E^lcratorv_Develoonent  Prcxaram  (6.21:  IXaring  FY91,  our  Exploratory 
Development  Program  acconplishments  included: 


Developed  advanced  elastomer  formulationg  and  produced  vt 
lEUltltxirtxse  overbcots  (MULO^  t  Footwear  protecticai  has  beoi  provided  for 
nany  years  by  the  butyl  chemical  protective  footwear  cover.  Recently, 
the  green  vinyl  overshoe  (GVD) ,  mkie  fron  polyvinyl  chloride,  replaced 
the  butyl  items.  The  GVO  provides  adequate  protection  again^  chemical 
warfare  agents,  but  improvements  in  durability,  petroleum/oil/ lubricant 
(POL)  resistance,  flame  resistance,  resistance  to  decontaminating 
chemicals,  and  improved  tract icn  on  various  surfaces  are  desired.  Ito 
single  material  is  currently  available  to  satisfy  all  ttese 
requirements.  A  ItSLD  incorporating  polymer  blends  to  meet  the  additional 
performance  goals  is  now  under  development. 


Directly  transferred  new,  three-color  desert  camouflage  x>attom_to..grjl 
item  develcrment;  Ihe  new,  three-color  desert  camouflage  was  developed 
to  provide  more  effective  cxxmtoxsurveillanca  protection  than  the 
standard  six-color  pattern  in  a  desert  terrain.  Based  upen  its  improved 
camouflage  effectiveness,  the  US  Amy  Infantry  School  selected  and 
approved  the  three-color  pattern  as  the  new  standard  to  enhance  soldier 
protection  in  Southwest  Asia  during  Oct  90.  Specification  charges  were 
immediately  made  to  include  the  new  pattern  in  the  Desert  Battle  Dress 
Uhiform,  the  Hot  Weather  Battle  Dress  Uniform,  and  Field  Ooat 
^seci float ions. 


Produced  carbon- loaded  scmiprrmrable  membranes  for  tho  US  J1ARTNE  CDPFS. 
AdvaxKto  Technology  OTxyistration  (AID) :  The  3M  Co.  has  a  basic 
Dtpor a^”techno 1 oqy  for  narrow  width  microporous 

polytetrafluoroethyiene  membranes.  These  merrbranes  are  loaded  with 
various  sorptive  materials,  and  marketed  for  use  in  chemical  analysis. 

In  conjunction  with  3M,  the  Ehpere  technology  was  exploited  to  develop 
sorbent  semipermeable  mfT-branes  loaded  with  sipersorbent  active  carbon. 
Membrane  laminates  were  evaluated  tor  use  in  chemical  protective 
uniforms.  Th<i-.e  laminates  should  offer  exte-nded  protixrtion  against  agent 
liquids,  aexosols,  and  vapors;  are  waterproof;  and  allow  oemfort  based  cn 
evaporative  cooling.  Wider-width  (36- inch)  orcduction  capability  of  the 
memharanes  was  successfully  scaled  up  to  pilot  plant  level. 
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The  curroTt  standard  PASGT  helmet  is  a  fiJber-reinforcsed  cxrpcsite  molded 
of  Revlar  f^lh^ic  impregnatal  with  a  polyvinyl  butyral-phenol  formaldehyde 
resin.  By  taking  atdvantage  of  inproved  fiher  tecdaiDlogy,  Natick,  in 
oonjunction  with  U.S.  Army  Jfeterials  Technology  lahoratoiy  and  industry, 
developed  thfj  technology  for  a  reduced  weiglit  PASGT  helmet  (15%  lighter) , 
which  h2is  be^  transferred  to  the  Soldier  ES-hanoeBent  Program.  Ih©  helmet 
configuration  has  not  changed;  helmets  were  produced  utilizing,  to  the 
greatest  extent  possible,  current  tooling,  design,  and  manufacturing 
techniques  with  the  new  li^tweight  ocnposite  materials. 


Prepared  lightweight,  helinets,  using  unidirgctional  SPECTRA  SHUID:  IXaring 
the  late  1980s,  Allied-Signal  Inc.  patented  a  new  ocmposite  technology 
consisting  of  a  fibrous  nonwoven-type  material  with  polymer-impregnated 

S  fibers  formed  into  a  unidirectional  web,  now  known  as  Spectra 
.  Research  has  focused  on  transferring  the  flat  panel  Spectra 
weight  reduction  potential  into  helmet  seai-spherical  shapes. 

A  number  of  important  advjuTces  have  occurred,  including:  1)  the 
development  of  improved  resin  systems;  2)  the  development  of  an  automated 
manufacturing  process;  3)  and  the  demonstraticn  of  helmet  shells  molded 
from  Spectra  Shield. 


ECSKided. 


protection,  fixed  line  and  blocking. filter. 
Protection  provided  includes  the  following: 


tar  the  individual  soldier; 

1)  fixed  line  -  three  line  protcctjcn  using  dye  technology  cn  the  sun, 
wind,  and  dust  (SWD)  go^le;  2)  blocking  filter  -  filter  blocking  blue 
region  of  the  spectrum  and/or  near  IR  region;  3)  and  blocking  filter  - 
Either  reflective  (dielectric  stacks)  or  absorbing  (dyes)  or  a 
combination  of  both. 


_  _ _ - .  (6. 3a) ;  Soldier  Integrated  Protective 

Ehseroble  (SIPE)  Advanced  Ti^dinology  Transition  Demcnstration  (ATID) 


SIPS  is  a  modular  head-to-tc©  fighting  system  designed  to  balance  mission 
perfeoanoe  and  protection  by  viewing  the  soldier  as  a  total  system. 

During  FY91,  our  progr«3uq  aocerplishments  included: 


Delivery  of  F^iase  I  ’’Bre.vlboard”  heurdware  and  conducted  Phase  I 
evaluations; 

Natick  Phase  I  e’/aluatiens; 

Field-of-view, 

Manual  dexterity, 

Speech  intelligibility. 

Maneuverability, 

Mobili^, 

Compatibility, 

Fit  test. 
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other  Goverranait  Agency  (CX^)  Phase  I  Evaluaticns; 

-  US  Army  Cctanunications  eind  Electraiics  Oonnand  (CEXXM) , 
cxnpatibility  with  ocrpitar,  daytjjne  vlewing/grs^hics  display. 

-  C3EPCM  Center  for  Ni^t  Vision  and  Electro-Optics  (C2NVB0) , 
low  light  level  vs.  resolution,  distcarticai/field-of-view, 
night  walJdLng/driving/ firing. 

-  US  iunny  Hlman  Engineering  Laboratory  (HEL) ,  human 

5  factors/oonpatibility,  hearing  amd  oocimmicatioris,  mc±»ility, 

K16  rifle  ooipatibility. 

Initiation  of  Phase  II  hardware  developnsent. 

Initiation  of  detailed  development  of  scenario  for  field  operational 
demonstration. 

Initiation  of  modeling  effort  with  the  Institute  for  Defense  Analysis 
(IDA),  to  run  initial  force-on-force  gaming  at  the  infantry  squad  level. 

Conducted  planning  for  follow-cn  efforts  to  facilitate  technology  build 
(FY93  Transition  year  efforts  and  follow-on  "CREf-/  SIPE"  zuid  "AIRCRBW 
SIPE"  ATTD  programs) . 


rxiring  FY91,  our  development  program  aocorplishments  included: 

Desert  Battledress  uniform  fPBIXn:  To  respond  to  urgent  and  imnediate 
<^3eration  Desert  Storm  needs,  the  weigiit  of  the  C®DU  was  redvjoed  through 
rettoval  of  the  internal  yoke  and  elbow,  seat,  and  knee  patches. 
Additionally,  Natick  further  improved  the  camouflage  pai^ormance  of  the 
uniform  by  introducing  a  new,  three-color  camouflage  pattern.  This  new 
pattern  is  easier  and  feister  to  print.  It  also  provides  improved 
camouflage  protection  against  detection  by  visual  means  and  image 
intensification  devices,  under  a  Soldier  Eiihcincemerit  Program,  initiated 
in  FY90,  further  inyrovanents  to  uniform  weight,  oomfort,  and  appearance 
were  isplemented  through  experimental  synthetic  blend  fadnrics  aind 
numerous  uniform  design  changes.  Technical  and  operational  testing,  and 
identification  and  approval  of  suitable  uniform  enhancements  will  be 
corpleted  in  FY92. 

Desert  Boot:  Develcpment  has  been  successfully  oonpleted  and  a  boot  for 
desert  environments  has  been  adopted  as  a  standard  iton.  The  boot  will 
significantly  inprcve  the  performance  of  the  individual  soldier  in  a  hot, 
dry  environment.  Some  critical  boot  features  include;  insulated 
mid-sole,  ankle  support,  comfort  collar  and  lining,  low-density  rubber 
cotfxxjnd  sole,  spe^  lacing  and  oontoured-cushion  sole.  I’rior  to  the 
development,  no  standard  boot  existed  which  provided  the  protection 
required.  Ccrmercially  availcible  items  \«ire  considered,  but  were  found 
lacking  in  all  required  design  features. 
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Fye  Protection  for  Soldieirs:  Developnent  has  been  successfully 
ocnpleted  on  several  laser  eye  protective  devices  for  canbat  soldiers. 
■Oiese  devices  will  significantly  inprove  the  safety  of  the  individual 
soldier  in  a  laser-hazardous  battlefield.  The  two  wavelength  protective 
capability  of  the  Ballistic  Laser  Protective  ^>ectacle  (BLPS)  was  added 
to  the  existing  protective  capabilities  of  the  Goggles,  Sun,  Wind,  and 
Dust  (SWD) ,  and  the  Visor,  Flyers'  Helmet.  Also,  a  three  wavelength 
protective  capability  was  develcfjed  for  the  Gobles  and  the  Visor,  aivd 
can  be  used  for  protection  from  sunlight  and  glare  during  daytime 
operaticns.  All  three  laser-protective  devices  (BLPS,  GoggJes,  and 
Visors) ,  were  fielded  to  the  appropriate  troops  during  Cperation  Desert 
Stom.  Technology  base  efforts  aire  being  pursued  with  reflective  and 
hybrid  technologies  to  optimize  photopic/sootopic  transmittance  and  laser 
protection  for  future  eyewear  applications. 

TPxicolQcilcal  Agents  Protective  (TAP)  Suit  Cooling  System;  Integration 
of  a  ccBinercial  cooling  system,  the  Life  Sipport  System  Inc.  (LSSI) ,  with 
the  M3  TAP  Suit  was  successfully  completed  to  support  Explosive  Ordnance 
Disposal  (EDO)  personnel  during  OOS,  In  addition,  prototype  cooling 
systems  specifically  designed  to  be  integrated  with  the  TAP  Suit  and/or 
the  Self-CcjTtained,  Toxic  Environment  Protective  tXitfit  -  Interim 
(STEPO-I)  were  developed  and  demonstrated  to  the  d^xDt/EDD  user 
cxmnunity.  The  new  TAP  Suit/STEPO-I  cooling  system  is  more  efficient, 
lii^Lar  weight,  and  less  expensive  thcin  the  ooimercial  system  used  durijig 
CDS.  A  requirements  document  was  develop®!  for  this  venture  at  the  end 
of  FY91. 

Microclimate  Conditionincr  (MCC) ;  Significant  advances  in  the  area  of 
microclimate  cooling  have  been  achieved  in  FY91.  Uhder  the  Individual 
Microclimate  Cooling  System  (IMCS)  and  STEPO  programs,  the  coiponents  of 
the  vapor  conpression  cycle  have  been  appropriately  miniaturized  and 
configured  for  optimLm  performance.  A  battery-driven  cooling  system  has 
been  designed  for  use  in  oxygen  deficient  environmsnts  for  STEPO.  Hie 
system  weighs  23.5  pounds  (including  9.5  pounds  of  batteries)  and  has 
been  successfully  dononstrated  at  several  user  locations.  A  second 
generation  STEPO  cooling  system  is  currently  being  fabricated  and  is 
expected  to  weigh  approximately  36  percent  less  and  achieve  a  33  percent 
volume  reduction  over  the  first  prototype.  This  system  will  weigh 
approximately  10  pounds  less  than  the  maxiimnn  allcwable  weight  of  25 
pounds,  as  ^lecified  in  the  requirenent  document,  vrtiile  maintaining  the 
required  cooling  capacity  of  300  watts  for  four  hours.  The  IMCS  program 
has  built  upon  these  successes  and  is  well  on  the  way  to  producing  an 
engine-driven  system  weighing  approximately  17  pounds,  while  providing 
300  watts  of  ccntinuous  cooling  for  six  hours. 
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4.  PLANNED  PROGRAM 

With  increased  fiscal  restraints,  it  is  inperative  that  our  reseeirch, 
technology  and  development  program  efforts  be  prioritized  to  naximize  cur  gains 
for  the  individual  soldier.  To  that  end,  therefore,  our  planned  programs  for 
fiscal  years  1992--1994  will  be  focused  on  priority  aireas,  and  our  major 
objectives  include: 

a.  FY92-94  Basic  Research  Program  (6.1) 

Includes  plans  to; 

Synthesize/characterize  graft  copolymers  auid  liquid  crystal  polymers 
for  ballls^c  epplicatioi. 

Develop  efficient  ntnlinear  optical  polymers  for  laser  eye 
protectioi. 

Model  mcnolayers  for  menteanes,  ceramics,  and  signature  reduction 
assemblies. 

Characterize  new  protein-based  selective  barrier  membranes  for 
chemical  and  biological  protection. 

Characterize  reccmbinant  siDc  proteins  in  new  production  systons. 

Characterize/model  bioengiruiered  protein-based  elastoners. 

J^ly  solid  state  Nucl^r  Ma^gnetic  Resonance  (NMR)  methods  to 
determine  diffusion  kinetics  in  selected  elastcuErs 


PCCAL  POINT  FOR  RESEARCH  PROGRAM:  Dr.  Atner  S.  Salant 

Telephone:  508-651-4577 


b.  FY92-94  Exploratory  Deyelcnment  Program  (6.21 
includes  plans  to: 

BALLISnC  PROTECnCN: 

Investigate/develop  novel  semi-flexible  oorposite  structures  for 
personnel  armor  ballistic  protection. 

Investigate/characterize  novel  all-thermcplastic  resin  matrices  for 
ballistic  protecticn  in  helmets. 

Investigate  state-of-the-art  lightweight  ocrposita  materials  for 
application  to  microclimate  ccnditioning  systems. 
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Explcre  tmiqtje  faixic  geanetries/nolding  cnnc^jts  fear  helmet 
OQBpasites  (e.g.  filaroent-wirtiing,  resin-transfer  molding,  metal 
matrix  cmiposites) . 

Develop  mathamatical  model  to  describe  casualty  effects  of 
flechettes  projectiles. 

BBHRVICS?AL/PERPC33WJCE  TECHNOLOGY; 

Oonstruct  cognitive,  mood,  sensory-motor  test  battery  to  evaluate 
soldier  system  effectiveness. 

Assess  encumbrance  of  human  motion  by  CI£. 

Determine  effects  of  clothing  on  anthropanetry  and  range  of  motion 
for  input  into  JACK  model. 

Incorporate  advanced  CTE  design  features  and  visual  field  and 
strength  data  into  soldier  CAD  model. 

Ev^LLuate  ethnic/cultural  iirpact  on  soldier  system. 

CHEMICAL/BIC5LCGICAL  PRTTECTiaJ: 

Develop/characterize  lightweight  multilayer  materials  for  advanced 
barrier  materials. 

Ctnplete  ;^'rooes3  scale-up  of  loaded  waterproof /hreatheible  membranes 
for  chemiczLl  protection  and  transfer  materials  to  USMC  Advanced 
Technology  Demonstration. 

Transfer  dry-cleaning  solvent,  which  will  serve  as  a  general  field 
laundry  cleaning  solvent  and  will  decxxitaminate  chemicaLl  c>gents  frem 
clothing,  to  the  Laundry  and  [)ry  Clsesning  Solvent  (LADDS)  program. 

Utilize  Qrpore  technology  to  prepare  and  optimize  microporous  FTFE 
membranes  loaded  with  supersorbent  active  carbon  cind  produce  fabric 
laminates  which  provide  liquid,  vapor,  and  aerosol  an^nt  protection. 

Determine  optimized  fabric  constructions  for  increased  aerosol 
penetration  resistance.  Explore  novel  technologies  for  developing  a 
chemical  agent  vapor  protective  fabric  based  on  activated  carbon 
fiber  technology. 

Study  water  interactions  and  transport  in  hydrcphilic  polymeirs. 

Develop  commercial  scurce  eind  optimize  application  of  stperadsorbent 
carbon. 

Evaluate  thermcplastic  elastomers  for  barrier  applications  (TAP 
suit,  gloves,  boots)  and  transfer  to  end  item  development. 
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aXl?rEBSURVEIIIANCE/Cm3UF^^ 

Develop  cxsld-regicns  nulti-terrain  Cconouflage  fabrics. 

Provide  colorant  infonnaticn  to  counter  effects  of  laser-induced 
luminescence. 

Develop  reversible  fabrics  cotibining  thermal  imaging  protection  and 
camouflage  capabilities. 

Transfer  optinal  urban  camouflage  materi£Lls  to  end  item  develcpsnent. 
Provide  combat  soldier  identifiers  for  CTE. 

Investigate  novel  pigments/colorants  to  reduce  thermal  anission, 
inprove  nuclear  thermal  flash  protection,  and  to  produce  adaptive 
camouflage. 

DIRECTED  EireKGY  PROTECTION: 

Develop  cxxputer  aided  design  (CAD)  program  fear  3D  graphics/analysis 
of  thermal  transfer. 

Develop/crnstruct  bench  scale  apparatus  to  measure  thermal  transfer 
for  incendiary  weapens  effects. 

Construct  and  test  inproved  instrumented  manikin  far  use  in 
evaluating  thermal  transfer  in  clothing  items. 

Preside  a  conprehensive  data  base  for  the  attermjiation  of  ncai-optical 
radiaticn  through  persorinel  protective  items. 

INIEt3?ATED/lir/rRCNMEI^  PROTECTION: 

Investigate  novel,  Icw-pcwer  microclimate  cooling  technolcgies. 

Develcp  lightweight  shell  fabrics  for  integrated  prctec:ticn. 

Investigate  the  potential  of  heated  handwear  to  provide  the 
individual  soldier  with  thermal  protection  in  arctic  environments. 

Develop  an  integrated  soldier  performance  model  to  support  front  end 
analyses  of  soldier  system  items. 

Develop  a  battlefield  laser  model  to  support  the  design  of 
protective  caquiprent  through  stochastic  model  results. 

Develop  algorithms  to  integrate  the  stochastic  process  of  existing 
casualty  estimation/assessment  programs  with  individual  performance 
models. 

Develcp  flame  resistant,  high  efficiency,  thermal  insulation 
battings  for  cold  weather  protection. 
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FOCAL  POINT  PCR  DIRECTED  ENERGY  AND  BSaWCKAL/PEKFvMANCE: 
Dr.  Abner  Salant 
TteleiiTone:  508  651-4577 

FOCAL  POINT  FCR  ALL  OTHER  AREAS; 

Mr.  Maurice  Denatiaee 
Tel^jhcne:  508-651-4447 


c.  FY92-93  Proof-cf-PriDciple  Program  (6. 3a) 

SQIDIIR  INTESRATm  PROTBCITVE  ENSBffiLE  (SIPE) 

Includes  plans  to: 

Fabricate  hrassboard  hardware  for  field  dancnstration. 

Execute  squad-level  trccp  denoTstraticn  at  Ft.  Berming. 

Ocnduct  physiological  evaluation. 

FY93  Transition  year  efforts: 

System  intagratim,  electronics  optimization,  definition  of 
individual  power  focus,  human  performance  issues,  and  technology 
insertions. 

Transfer  of  SIFE  to  full  scade  development  (FSD)  of  The  Enhanced 
Integrated  Soldier  System  (TEISS) . 

FOCAL  POINT  PCR  SIPE  PROGRAM:  Ms.  Carol  Fitzgerald 

Tel^incne:  508-651-5436 


d.  FY92-94  Advanced  and  Engineering  Develorment  Program  (6.3b/6.4i 
Includes  plans  to: 

Continue  analysis  of  foreign  chemical  protective  clothing  and 
equipment  items. 

Pursue  short-term  develcprent  utilizing/modifying  commercial  itens 
in  a  multitude  of  CIE  to  enhance  dismounted  infantry  combat 
effectiveness  under  the  Soldier  Enhancement  Program. 

LIFE  SUPPORT  CDOIHING: 

Initiate  development  of  combat  vehicle  crewmsmber  (CVC) /aircrew 
footwear. 

Initiate  develcpment  of  personal  camcuflage  for  urban  areas. 
Initiate  development  of  multi-terrain  camouflage  uniform. 
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Initiate  develcpnent  of  petroleum/oil/ lubricant  (POL)  resist£UTt 
chanica  1/biological  tactile  glove. 

Develop  microclimate  cooling  air  vest  for  the  aviator. 

Continue  cidvanoed  developient  of  Multipurpose  Overboot  (MDLD) . 

Ocuplete  develcpaient  of  interim  Self-CcaTt2iined  Toxic  EnvircsTment 
Protective  Outfit  (STEPO) ;  coTtinue  developnent  of  final  outfit. 

COnplete  developBent  of  Aircrew  uniform  Integrated  Battlefield 
(AOIB)  P3I  packaging. 

Ocnplete  developnenL  of  AUIB  undergarment.  (This  will  be  known  as 
Vapor  Protective  Flame  Resistant  Undergarment  (VPFRU) ) . 

Conplete  development  of  AUIB  P3I  Outergarment. 

Conplete  development  of  ^secial  Purpose  TAP  Hood. 

Optimize  Mlultiple  Threat  Body  Armor  (MTBA)  vest. 

Ocnplete  development  of  Aircrew  Clothing  System,  Cold  Vfeather 
(ACSCW) . 

Ocnplete  development  of  Body  Armor  System,  Individual  Ccuntermine 
(BASIC) . 

Conplete  development  of  Intermediate  Cold  Wet  Glove  (ICWG) 

LIFE  SUPPORT  03UIFMENT; 

Initiate  development  of  lightweight  energy-absorbing  cargo  frame. 
Initiate  develcpment  of  advanced  ballistic/laser  eye  armor. 

Iid-tiate  development  of  Mask  Drinking  System  -  final. 

Conplete  development  of  TAP  Suit  microclimate  cooling  system. 
Ccnplete  development  of  atodliary  aviation  lighting  devices. 

Ccnplete  development  of  STEPO  cooling  system. 

OcsTtinue  develcpment  of  Individual  Microclimate  Cooling  Systan  for 
dismounted  soldiers. 

Ocnplete  development  of  laser/ballistic  non-prescription  cylindrical 
system  (SPECS) 


Oorplete  development  of  laser /ballistic  toric  eyewear.  Implement 
product  improvements. 

Ocnplete  development  of  Soldier's  Ground  Insulator  (SGI) 

Ocnplete  develcpment  of  Mask  Drinking  System  -  Interims  (MDS-I) 

Ocnplete  development  of  Ocmbat  Soldier  Slewing  System  (CSSS) 

Ocnplete  development  of  Cknmaiicatians/Aural  Protective  System 
(CAPS) 

Ocnplete  develcpment  of  Artillery  OcnraiinicatiojTs/Aural  Protective 
System  (ACAPS) 

Ocnplete  development  of  Ballistic/laser  Sun,  Wind,  and  Dust  Gcjggles 
(BISHDG) 

Oonplete  development  of  Mattax 

FOCAL  POINT  FOR  FPDGRAM:  Mr.  Charles  R.  Williams 

Telephone:  508-651-4120 


5.  MAJOR  TBCHNOrOGICAL  BARRIH^ 

Ihe  major  technological  barriers  that  must  be  overccme  to  achieve  near-  to 
mid  term  CIE  Program  objectives  include: 

a.  CHEMICAL/BIOIOGICAL  PPOTBCTIC^  KK  INDIVIDUALS:  The  protection  of 
the  soldier  from  ejqxjsure  to  hazardous  chemicals,  such  as  warfare  agents,  is 
essential  to  missiai  acocnplishments  on  today's  battlefield  and  that  of  the 
futinre.  This  protection  is  currently  accatplished  through  the  use.  of  an 
activated  carbcxi  system,  the  use  of  semi-penneable  material  systems,  and  the 
use.  of  impermeable  barrier  materials.  The  activated  carbon  system  is  used  in 
protective  overgarinents  and  affords  parotection  ty  absorbing  hazardous 
chemicals. 

The.  impermeable  barrier  materials  ccnsist  of  rubber  and  coated  fabrics  found  in 
gloves,  boots,  and  seme  ensembles,  which  afford  protection  by  acting  as  a 
physical  barrier  to  chemicals.  In  the  firture,  chemical  protective  uniforms 
will  need  to  provide  protection  against  multiple  threats  including  toxic 
aerosols  and  biological  agents,  be  deccntamunable,  and  be  reiisable.  These 
uniforms  must  also  be  oonfortable  in  all  climates  and  not  impair  the  mobility 
or  performance  of  the  soldier.  The  materials  for  these  uniforms  should  be 
lightweii^t,  have  improved  protection,  have  increased  durability  and  shelf 
life,  and  be  reusable  throu^  the  use  of  reactive  materials  which  will  detoxify 
the  CW  agents.  There  is  a  need  for  the  development  of  methods  for  measuring 
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ZKlscarpticn  of  agents  and  eigent  surrogates  within  protective  materials  and  for 
determining  the  reacticn  products  (quantitative  and  qualitative)  that  originate 
frcm  detQsdfication  chemistry  taJdng  place  in  catalytic  and  reactive  materials. 

Technical  POCs:  Mr.  Maurice  Denanm^  Mr.  Thcmas  Pease 

Tel^hme:  508-651-4447  Tel^hone:  508-651-4926 


b.  RATT.TfTTTC  PPOTECTION  FOR  INDIVIDmLS;  Ballistic  protection  for  the 
individual  soldier  involves  protection  of  the  body  and  the  eye  against  a 
variety  of  projectiles  vhich  differ  widely  in  shape,  size,  and  inpacting 
velocity.  New  materials  are  required  to  meet  these  broad  ballistic  threats  and 
to  li^iten  the  load  carried  by  the  soldier.  In  addition,  eye  protection  frcm  a 
ballistic  threat  requires  li^t  transpeurent  materials  for  eyewear  with 
iuprovesnents  in  ballistic  penetratiai,  scratch  resistance,  optical  clarity,  and 
the  ability  to  be  integrated  into  laser  eye  conc^jts. 

Technical  POCs;  Dr.  Frank  Bissett  Mr.  Gary  Olejniczak 

Tel^hcne:  508-651-4585  Tel^hcne:  508-651-4046 


c.  ODlMIIiSURVEILLANCE;  Survivability  is  fundamental  to  the  conduct  of 
warfare.  The  cxxintersurveillance  mission  is  to  enhanc:e  the  survivability  of 
the  soldier  by  providing  textiles  fear  uniforms,  individual  eiguipment,  and 
tentage  that  reduce  visibility  to  various  sensor  threats  (image  intensifiers, 
radar,  thermal  imagers,  and  multi-spectral  sensors)  to  background  level. 
Ocuntersurveillance  activities  center  C3n  the  R&D  of  uniejue  cJyes/pigments, 
additives  and  coatings  for  textiles  to  achieve  signature  sippression. 

Technical  POC:  Ms.  Iherese  R.  Comnerford 
Telephone:  508-651-5469 


d.  OCM3AT  SOLDIER  CDDIKING  AND  INDIVIDURL  BOUIIWEm’  rCIE^  IDHTITFIER: 
Incidents  of  fratricide  on  the  battlefield  have  historically  plagued  d^loyed 
forces  in  operational  cxmflicrts.  The  resolution  of  night-vision  devices  and 
image  intensifiers  is  net  always  gcxxi  enough  to  distinguish  friend  from  foe. 
There  have  been  seme  industry  developments  in  the  areas  of  passive,  active 
(i.e.  laser  detection  and  light-emitting  diodes)  and  a  combined  passive/active 
to  attain  degrees  of  indiviciual  soldier  recxgnition. 

Technical  POC:  Ms.  Therese  R.  Canmerford 
Telephone;  508-651-5469 


e.  INDIVIDUAL  PRCrTECnON  AGAINST  DTRECTED  ENERGY  WE^gONS  (DW)  LASER  EYE 
PRjl/IlX.TION :  Frcm  the  point-of-view  of  the  indiviciual  exanbat  soldier,  the 
low-energy  lasers  currently  found  on  the  battlefield  as  range  finders  and 
target  designators  represent  the  most  iitminent  danger  frcm  directed  energy.  In 
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the  very  near  future,  the  reacJy  availability  of  t'jnabla,  or  agile,  lasers  will 
offer  the  potential  for  an  even  more  serious  threat  to  the  eyes  of  individuals. 

Protection  against  the  fixed-frequency  lasers  has  been  shewn  to  be  attainable 
by  the  use  of  dye  absorbers  and  Bragg  reflectors,  such  as  holograms.  These 
systems  have  been  used  in  canbination  with  a  polycarbonate  substrate  to  produce 
devices  that  provide  soldiers  with  the  required  level  of  ballistic  protection 
and  fixed-frequency  transmittance.  Poor  durability  and  high  cost  are  still  to 
be  overcesne. 

Against  the  future  battlefield  hazards  that  will  be  created  by  tunable  lasers, 
no  technology  investigated  thus  far  has  shewn  significant  promise  for  use  by 
the  foot  soldier.  Stringent  weight  and  bulk  limitations,  added  to  the 
intrinsic  requirements  of  response  time,  broadband  response,  and  high  visual 
transmittance,  make  this  problem  a  formidable  one. 

Technical  POC:  EJr.  Frank  Bissett 

Telephone:  508-651-4588 


f.  MICROCLIMATE  POOLING  FOR  THE  INDIVIDUAL  SOUIER:  Microclimate 
cooling  (MCC)  equiptnent  (or  other  means)  is  essential  to  eliminate  heat  stress 
in  infantry  personnel  and  Conbat  Vehicle  personnel  (air  and  ground)  who  are 
required  to  perform  their  combat  mission  while  operating  in  elevated  ambient 
temperatures  and  wearing  chemical  protective  garments.  Much  progress  ^as  been 
made  in  the  area  of  MOC  equipment  for  Conbat  Vehicle  Crewmen  (CVC) ,  £■  i  an 
extensive,  ongoing  advanced  development  effort  is  addressing  requirements  for 
both  CVC  caTboard  vehicle  operations  and  CVC  operating  in  a  disnxxinted  mode. 
Afiditional  tecdinology  base  work  needs  bo  be  accoiplished  before  advanced 
cievelc^jment  can  begin  bo  address  the  microclimate  requirements  of  infantry 
personnel  for  a  truly  man-portable  system.  MCC  for  the  individual  soldier  can 
be  divided  into  the  following  corponents:  lightweight  power;  lightweight 
hermetic  conpxressors;  and  lightweight  cooling  vests. 

Technical  POC:  Mr.  Wesley  Goodwin 

Tel^dicave:  508-651-4418 


g,  FLAME  PRui'ii-TiCN :  There  is  a  need  for  uniforms  vAiicdi  will  provide 
integrated  protection  from  flame  and  nuclear  thermal  threats,  but  will  not 
impair  the  comfort  or  mobility  of  the  soldier.  Future  uniform  materials  should 
also  be  cleanable  through  dry  cleaning  or  aquecis  laundry  techniques,  and 
durable  for  long  field  use.  Areas  of  interest  include:  novel  concepts  for 
fiber  cenposition  and  fabric  structure  for  shell  materials  which  provide 
maximum  durability,  fire  retardancy,  and  nuclear  thermal  protection,  while 
reducing  the  overall  weight  of  the  uniform;  and  advanced  technology  and  novel 
concepts  related  to  flame-retardant  rubber  gloves,  boots,  and  exated  fabric 
materials  for  use  in  chemical-protective  clothing  ensembles. 

Technical  POC:  Mr.  Maurice  Denoimee 

Telephone:  508-651-4447 


20 


f 


h.  SURFACE  HEATIJJG  gJT-tmrs;  Ihere  is  a  need  to  provide  better  extreme 
cx)ld  weather  protecticxi  for  the  hands  and  feet  of  soldiers.  There  is  also  a 
need  to  inppove  the  visibility  of  soldiers  wearing  protective  face  shields  in 
both  cold  and  hot,  humid  enviroranents.  weans  of  aoooiplishing  these 
inprovranents  would  be  throu^  tte  generation  of  advanced  technology  in  tire 
surface  heating  elements  area.  Areas  of  interest  include;  new  materials  vhich 
zure  electrically  cxsiductive,  thin,  flexible,  and  durable,  and  related 
e^gjlesratory  development  efforts  through  which  the  feasibility  of  using  such  new 
materials  in  electrically-heated  handwear  may  be  demonstrated,  including 
dexterity  and  tactility  features;  and  also  using  these  materials  on  or 
integrated  into  a  protective  face  shield  for  improved  visibility  in  both  cold 
and  hot-humid  environments. 

Technical  PCC:  Mr.  Wesley  Goodwin 

Telephone:  508-651-4418 


i«  BIOPCTNETOH)  MATHIIALS:  Materials  produced  or  modified  through  the 
activities  of  biological  systems  and  which  represent  the  applicaticxi  of 
biotechnology  to  the  material  sciences.  Materials  with  enhanced  performance  or 
novel  capabilities  are  sought  which  nay  include,  but  aua  not  limited  to,  high 
performance  fibers  for  ballistic  protection  and  ccrposita  structures,  reactive 
finishes  for  chemical/biological  warfare  defense,  photodynamic  pigmerts  for 
camcuflage,  elastcmers,  nonlinear  optical  polymers  fear  directed  energy 
protection,  films/ooitings,  ard  ceramics. 

Technical  POC:  Dr.  David  Kaplan 

Telephone:  508-651-5525 


j*  TSerm  TTOINOIGCY  CEWTR;  Textile  Technology  Center  sources  are 
sought  among  institutions  of  higher  learning  with  undergraduate  and  graduate 
level  study  programs  lending  themselves  to  the  establishment  of  a  Center.  The 
programs  must  relate  to  protection  of  the  individual  soldier  against 
battlefield  threats  such  as  ballistic,  ciremical,  biological,  fire,  thermal,  ard 
directed  energy,  while  ensuring  survival  under  extrorics  of  cnvirorwental 
{tCTrperaturG  a^  humidity)  conditions  by  involving  corprehensive  research  ard 
engineering  in  the  follcwing  areas: 

Polymer  synthesis  ard  characterization. 

Fiber  morphology  ard  mechanical-property  characterization. 

High-strength  fibers  (i.e.,  fibers  from  liquid  crystal  polymers). 

Yam  ard  fabric  m.mufacturing  and  fabric  preparation  and  finishing 
processes. 

Photoedremistr/  amd  photcphysics  of  dyes  .and  dyed  textiles. 

Methods  for  sorbing/ react i.ag  chemical  warfare  agents  in  lightweight, 
low-hctit  stress  textile  systoas. 
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Producibility  of  unique  fibers  and  fabrics, 
liieniially  resistant  insulating  textile  systems. 

Technical  POC:  Mr.  Maurice  Dencranee 

Telephone:  508-651-4447 


The  major  technological  barriers  that  must  be  oMEroane  to  achieve  mid-  to 
long-term  ctr  Program  objectives  are  indicated  in  the  APPENDIX. 


6.  PROGRAM  RELATICN3CCPS  AND  IMTESiACTICNS 

a.  Naticic  has  significant  interacticn  with  the  other  seven  AMC  PD&E 
centers  and  with  roost  of  the  lADCCM  Oarpcrate  Laboratories.  Sana  of  the 
cooperative  efforts  are  includod  below: 

U.S.  Army  Belvoir  PD&E  OEntar  cn  lightweight  power  sources  and 
carooufla^  developneaTt; 

“OTESC  Individual  Pcwer  VfcrJdng  Group. 

U.S.  Army  Cormunicationa  jmd  Eloctronica  Qarinand  (CECCM)  for 
ocneunlcatians  and  individual  soldier  oceputer; 

CSOCM  Center  for  Nlqht  Visicn  and  Electro  Imagera/Optlcs  for  night 
vision  and  imagers/s^isors; 

Electronics  Tachnology  and  Devices  Laboratcry  for  batteries  and  flat 
panel  displays; 

U.S.  Army  Armaroent  PD&E  Oentar  for  indivirdual  soldier  weapon, 
holsters,  and  anvuniticn  pouchiBs; 

Program  Muviger-Aviation  Life  Support  Eljuipwsnt; 

U.S.  Army  Tartc-Autonotive  PD&E  Oentisr  for  microclimate  oonditloning 
interface  information; 

U.S.  Army  Chemical  PD&E  Ctenter  for:  CS  test  njethodologies;  CB  aqont 
testing  services  and  initial  data  asawwfaientg;  and  th®  defvwlcpmint 
of  agent  surrtxjateg  for  chesaical  agents. 

U.S.  Army  Mijsoilo  RD&E  Center  on  special  ballistic  protective  itemis; 

U.S.  Army  Ballistic  Rtswarch  Laboratory  for  information  cn  microwave 
protecticn,  binllistic  ballistic  testing  and  ca.sualty 

reduction  analytJls  appliosble  to  the  individual  soldier; 
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O.S.  Army  Hunan  ESTgineering  Laboratcary  an  anthrcpanetry  support, 
clothing,  human  engineering  factors,  htnaan  perfoniance  testing,  test 
bed  for  Lig^itening  the  Soldier's  Lo^  and  hunan  factors; 


U.S.  Arnsy  Harry  Diamond  laboratory  cn  nuclear  effects  testing  and 
nuclear  evaluation  data; 

O.S.  Army  Materials  Technology  Laboratory  on  material  technology  and 
modeling  of  materials,  ceramics,  elastcners,  metals,  ocn^xasites  and 
transparent  ballistic  materials,  ballistic  firings,  chemical 
pemaaticn,  and  laser  materials.  Cooperative  efforts  also  include 
the  application  of  materials  modeling  for  the  individual  soldier, 
fiber  and  teoctile  materials  technology,  elaistcmer  ccnpounding 
•ervloe,  infcrsaticn  cn  spectrcmetric  tests,  wet  chemistry, 
me*'»»‘ials/ lasers,  microbial  protection  for  mterials,  and 
weatlvearing; 

TBESC  Soldier  System  Architecture  Vtorking  Group; 

IBESC  Soldier  System  Marketing  Vtorking  Group; 

TBESC  Soldier  System  International  Vtorking  Group. 


b.  JCstldc  also  interacts  with  the  Office  of  The  Surgeon  General  on  heat 
stress  infariK'tion  and  testing  for  chsnical-protective  clothing,  Inoman 
performance  modeling,  and  soldier's  load  information. 

c.  Natick  interacts  with  other  Services,  other  goverment  agencies  cund 
foreign  gc/eiTinents  to  meet  technology  needs.  Eicanples  of  these  types  of 
interactiom  are: 

U.S.  Air  Force  -  High  performance  polymer  technology,  life  support 
technology  for  aviator,  and  chemical  defense  models; 

U.S.  Navy,  U.S.  Air  Force  eind  U.S.  Marine  Corps  -  Multi-Service 
chcnical  defense  program; 

U.S.  Marine  Ctorps  -  Research,  developtnent,  testing,  and  evaluation 
reimbursable  orders; 

Other  DoO  -  clothing  manufacturing  technology;  engineering  support 
to  DPSC  for  clothing  and  individual  equipment; 

Ftireigrntechnology  data  exchanq»ss,  International  Materiel 
Evaluations  (IME),  and  system  alternatives.  NATO,  ABCA,  and  DEA 
information/ item  exchanges;  also  prccurement  of  clothing  for  Saudi 
Arabian  trocps. 

Other  Goverment  Agencies  -  Ballistic  eye  pirctecticn  work,  Postal 
Service  work. 


23 


d.  Our  interacticns  with  Industry  and  loarket  surveillance  are  ongoing 
processes  wtiicdi  are  ertiancsd  by  the  activa  participation  of  our  official  Natick 
representatives  to  115  nangovemcseital  technical  canittees,  and  the  active 
mesDbership  of  Natick  employees  in  national  scientific  and  techniceO. 
associations/societies  such  as: 

ACS,  AIC,  MOlE,  ANS,  APA,  MS,  A£ME,  HT,  CRSA,  SAME,  AATT,  AIAA,  AFHA, 

ASM,  RSC,  SAMPE,  SPE,  AAIOC,  ASTM,  and  Sigma  Xi. 

In  addition,  vb  formally  interact  with  Industry  during  several  key  events  in 
the  R&D  life  cycle,  e.g. ,  at  the  tis»  of  fooulaticn  of  the  reguizenent 
document,  uhei  ooncticting  a  market  einalysis,  during  the  preparation  of 
specif icatiom  amd  standards,  and  the  preparation  of  staniardizaticn  program 
analyses/plans. 

Via  are  2dso  active  participants  in  the  Indepearxient  R&D  Program,  the  Army 
Information  for  Industry  Program  (including  the  Army  Potential  Oontractor 
Program,  the  use  of  Broad  Agency  AnrBuncements  amd  Advance  Planning  Briefings 
for  Industry) ,  the  Unsolicited  Proposals  Program  and  the  Stoall  Business 
Innovative  Research  Program. 

The  Army  Domestic  Technology  Transfer  Program  seeks  to  promote  the  transfer  of 
Army  technology  and  expertise  to  the  private  sector,  so  that  the  technology  can 
be  exploited  for  improving  U.S.  ocnpetitiveness.  One  mechanism  for  such 
transfers  is  the  use  of  Cooperative  R&D  Agreements  (C3?D?s)  between  Army  RiD 
activities  and  U.S.  industry.  The  CPDA  is  a  contract  to  oocperata  and  share 
intellectual  property  resulting  from  joint  efforta;  work  und^  the  CFEiA  can  be 
exclusively  exploited  by  the  ocmpany  for  oasraercial  uses,  while  the  government 
retains  a  license  to  use  the  technology  for  its  own  purposes. 

e.  We  use  the  technical  expertise  available  in  the  academic  casmunity. 

We  are  strong  supporters  of  the  Polymer  Scienoe  activiti^,  under  the  auspices 
of  the  Massachusetts  Centers  of  Excellence.  Natick  is  a  member  of  the 
Northeastern  Uhiversity  Oooperati'^  Researcdi  center  for  Elsctronagnetic 
Researcdi  (for  laser  protection  programs) ,  and  is  in  the  process  of  establishing 
a  Textile  Technology  Center  within  academia. 

f.  We  also  interfzsoa  with  the  various  UWDOC  schools,  e.g.,  tdie  Infantry 
School  (TSM-Soldier) ,  cn  soldiers'  needs  and  requirtsnaits  early-cn,  and 
affliintain  close  oxnrdination  throughout  the  develcpnent  process.  Once  we  enter 
the  advanced  development  and  engin^ring  developtnent  phases,  cur  funding  and 
program  guidance  is  fumii^^  by  the  Project  Mamger  for  Clothing  and 
Individual  Dquipment  (FM-<I[E) .  We  have  also  established  an  interfaoa  with 
PORSOCM  units  to  continuously  <±!tain  user  feedbaedt  fear  our  fielded  itens  to 
make  field-worthy  iirprovements. 


dccuoMoc  r«porc«  r«j{i*<ircS  th** 

US  Afiny  UAticb  R»:»«<9rcS,  0#w«lop«^nC  and  Eniincttrin® 

C^nc*»f  ■H'i  Ha*  b-en  Mo.  f^ATIGK/ 

in  the  of  rtporo  approved  tor  poblic.tCion. 
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NG  TITLE: 


6.3b  FY94-96 
6.4  FY97-98 
Producticn  FY99 — 


* 


'k 


is  a  modular  h  ‘ad-to-toe  fitting  system  designed  to  balance  mission 
nance  and  prob^Aicn  by  viewing  the  soldier  as  a  total  system.  TEISS 
cansfer  those  ■::ochnologie3  and  capabilities  successfully  demonstrated  in 
Idler  Integrated  Protective  Ehsemble  (SIPE)  Advanced  Technology 
tion  Deroonstra'-ion  (A3TD) ,  into  full  scale  develc|snent  (FSD) .  The  system 
will  optimize  the  combat  effectiveness  of  the  individu^  ground  soldier 
ancing  protection  agzdnst  nultiple  battlefield  hazards,  with  ®hanoai 
ion  capabilities  via  the  integration  of  state-of-the-art  technologies, 
tiefits  of  this  integrated,  modular  approcich  will  offer  the  soldier  new 
lities  resulting  from  the  simultaneous  use  of  cctponents  v^ch  currently 
be  ocnhined:  reduced  bulk  and  weight;  amd  inprcwred  survivability. 

TEISS  poses  very  challenging  objectives,  and  success  will  rely  on  optimization 
of  state-of-the-art  emerging  technologies. 


The  major  oonponents  of  the  TEISS  for  the  individual  ground  soldier  are: 

Advanced  Clothing  Subsvstaa  consists  of  an  Integrated  Combat  Uniform 
(ICU) ,  handwseu:,  footwear  and  load-carrying  equipment  providing 
multiple-threat  protectim,  including  ballistic,  chanical/biolcgical , 
flame/thermal,  directed  energy  (DEW) ,  envirormental,  and  surveillance. 

Integrated  Headgear  Subsystem  providing  a  ocitinunications  capability, 
ballistic,  laser/ eye,  re^iratory  and  acoustic  protection,  and  a 
heads-up  display  for  integrated  night  vision,  weapons  fire  control  and 
individual  soldier  oonputer  output. 

Microclimate  Conditioning  Subsystem  providing  a  means  for  soldiers  to 
maintain  their  themal  equilibrium. 

Individual  Soldier  Computer  providing  man-portable  integrated 
capabilities  such  as  global  positioning,  oorraunicaticns,  message 
management,  fire  control,  iredical  monitoring,  expert  systems  and 
training. 

Objective  Family  of  Small  Arms  will  provide  a  new  individual  weapon 
integral  to  the  TEISS  development  program. 
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TEISS  is  a  joint  effort  involving  the  US  Army  Infantry  Sdiool  and  the 
participation  of  key  Amy  Materiel  Ccmnand  (AMC)  laboratories  and  centers, 
including: 

U.S.  Army  Natick  Research,  Etevelopnent  and  Engineering  Center  (Natick) 
U.S.  Amy  Caanunicaticais  and  El«±rcmcs  Conmand  (CEXXM) 

U.S.  Array  CBOCM  Center  for  Ni^t  Visicn  and  Electro-Optics  (C2NVEX)) 

U.S.  Army  Armament  Research,  Development  suid  Engineering  Center  (ARDEC) 
U.S.  Amy  Chemical  Research,  Development  and  Engineering  Center  (CRDEC) 
U.S.  Army  HLraian  Engineering  Laboratory  (HEL) 

U.S.  Array  LABOCM  Electrcnics  Technology  and  Devices  Laboratory  (ETDL) 
U.S.  Army  lABOCM  Harry  Diamcmd  Laboratory  (HDL) 

U.S.  Amy  Ballistics  Research  Laboratory  (BRL) 

TRADOC  System  Manager-Soldier  (TEM-Soldier) 

U.S.  Army  Materiel  Ccmraand  FM-Soldier 

glATUS:  E\jnding  to  suppxart  development  efforts  and  testing  is  scheduled  to 
start  in  FY94. 

NOTE:  Additional  information  regarding  the  major  ccrponents  of  TEISS  to  be 
developed  at  Natick  can  be  found  cn  the  following  data  sheets. 

Technical  POCs  for  TEISS  :  Mr.  Charles  Williams  Ms.  Deirdre  Rapsacz 

Telephcme:  508-651-4447  508-651-5358 
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; . SUBSYSTEM 


Technical  POC  for  Advanced  Clothing  Subsystem:  Ms.  DelnJre  Rapacz 

Tel^jhone:  508-651-5838 

The  ooifxanents  of  the  Advanced  Clothing  Subsystem  are  described  below: 


.  INTEGRATED  OCMBAT  UNIFORM  riCU^ : 

The  ICU  will  provide  balanced  protection  against  chemical,  flan®, 
envircaTnental,  ballistic  and  DEW  threats  on  the  integrated  battlefield.  The 
uniform  will  also  dononstrate  an  overall  reductirai  in  weight  and  bulk  over  the 
combined  systems  currently  used  to  afford  this  protection.  There  will  be  a 
significant  inprovement  in  the  mobility,  ocmfcrt  eind  acceptability  of  the 
system.  The  use  of  replaceable,  launderable  and  reuseable  ccnponents  will 
diminish  the  inpact  on  the  logistical  support  system. 


.  INTESRATED  LICTTOvEIQfr  OCMBAT  BOOT  fTTRC)  ; 

The  li(^twei^t  ccmbat  boot  will  integrate  protecticxi  frm  chemical  and 
environmental  threats,  while  still  ensuring  ccrofort  and  the  necessary 
traction.  The  boot  will  partially  cr  ccstpletely  eliminate  the  need  for 
chemical  protective  overboots,  depending  on  the  degree  of  protection 
capabilities.  The  boot  will  be  designed  for  the  tenperate  and  desert 
environments,  accanmodate  easy  donning  and  doffing,  and  enhance  protection  with 
flame-retardant  materials  applications. 


C.  ADVANCED  HANCWEAR: 

This  handwear  will  be  designed  to  incorporate  protection  from  cf®mical  threats 
into  a  lightweight  glove  constructed  of  high-parfonnance  materials  and  design. 
The  handwear  will  enhance  battlefield  efficiency  by  providing  a  high  degr^  of 
durability,  while  maintaining  the  dexterity  required  to  operate  hand  weapxsns 
and  battlefield  instrumentation. 


D.  ADVANCED  MODULAR  BODY  AFMCR 

These  systems  will  consist  of  optimized  state-of-the-art  materials  applied  in  a 
hi^ily  refined  system  design  to  provide  both  ballistic  and  blast  overpressure 
protection.  Base  modules  will  protart  close  ccmbat  support  troops  with  module 
upgrades  from  9nin  handgun  protection  to  higher  threats.  Additional  features 
include  modules  for  airmor  piercing  mine  and  explosive  ordnance  disposal 
protection  from  high-velccity  fragments  and  extreme  levels  of  blast 
overpressure. 
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PROTBCnVE  mAD-BERRlNG  MODULE 


Dlls  module  is  a  load-bearing  system  designed  to  acxxsmmodate  the  power, 
oamunicaticns,  microclimate  cmditicaiing,  and  climbing/extraction  requirements 
of  the  future  infantry  soldier.  The  design  will  utilize  advanced  lightwei^t, 
durable,  zuid  inpact-resistant  materials  to  construct  the  load-carrying 
infrastructure  optimizing  load  wei^t  distribution  to  enhance  mobility  and 
minimize  energy  expenditure. 


:CAL  BARRIERS  TO  TOE  ADVANCED  CLOTHING  SUBSYSTm: 

Unproved  li^tweight  ballistic  materials  to  provide  increased 
protecticn  from  fragments  and  flechettes,  with  a  reduction  in  wei^t 

and  bulk. 


Inproved  cheanical-protecti'';e  materials,  increased  protection, 
durability  and  shelf-life  with  reduced  weight,  bulk  and  heat  stress. 

Inproved  camouflage  materials  and  systems  to  reduce  signature  and 
thwart  detection  by  emerging  multi-spectral  surveillance  devices. 

Protecticn  against  directed-energy  weapons  (DEW) ,  inproved  protection 
frcm  evolving  laser  and  high-pcwered  microwave  weapons. 

System  design  to  efficiently  integrate  protection/operational 
capabilities,  waste  management  features,  weight  reduction. 

laxmderability/decontamincibility,  extended-wear  life. 


Human  factors  ocsTsiderations  including  minirival  degradation  of  normal 
functicns  and  cptimization  of  operational  effectiveness. 

Afply  bicmechanics  to  minimize  CIE  encun'brances  and  enhance  mobility 
ly  optimizing  the  soldier-CIE  interface. 


Oiantify  relative  inportance  of  each  hazard  and  estimate  le\els  of 
protection  required  to  establish  balanced  protection. 


ADVaNOD  HEADGEAR  SUBSYSTEM 

Tedmiczil  POC  for  the  Advanced  Headgear  Subsystem:  Mr.  Stanley  Waclawik 

Telephone:  508-651-5447 


DESCTIPnON: 

The  inproved  ground  soldier  helmet  and  facial  protective  system  will  decrease 
casualties  by  providing  protection  from  fragmenting  munitions  and  laser  weapons 
for  critical  body  parts.  Additional  eye  protection  will  be  provided  against 
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the  hazard/threat  to  soldiers'  eyes  pce^  ty  laser  range  finders  (IIGFS) .  Ihe 
systan  will  be  cxrpatible  with  all  clothing  and  individual  equipment,  provide 
interactive  functions  with  weapons,  sitting  and  coanunication  devices,  and 
contribute  to  the  efficient  operation  of  the  soldier's  overall  missicn. 


:CftL  BARRIERS  TO  TOE  ADVANCED  HEROGEftR  SUBSYSTP! 


Improved  li^tweii^t  ballistic  materials  to  provide  increased 
protection  from  frc^ments  and  flechettes,  with  a  reduction  in  wei^t. 

Tttproved  ballistic  protection  to  the  eyes. 

Protection  against  directed  energy  we£^x»ns  (DEW)  and  evolving  laser 
threats. 


Inpcoved  visuaO.  transmittance  cind  durability. 
Miniaturization/configuration  of  electronics. 

System  design  that  accomnodates  the  interaction  of  cotponents  tailored 
to  ^jecific  mission/threat  coiditicns. 

Human  facbcts  considerations,  minimal  degradation  of  normal  functions 
to  optimize  operaticnal  effectiveness. 


MICROCLIMATE  CmPITICNIHG  SUBSYSTOl 

Technical  POC  for  Microclimate  Ccnditicning:  Mr.  Wesley  Goodwin 

Telephone:  508-651-4418 


DESCRIPnON; 

This  modular  oorponent  of  TEISS  will  be  a  portable  unit  that  provides  cooling 
and  power  to  the  individual  soldier.  By  reducing  heat  stress,  the  soldier  will 
perform  more  effectively  in  hot  envirorstnents  and/or  in  chemical  protective 
clothing.  The  need  for  restrictive  woric/rest  cycles  will  fce  reduced  and  the 
missicai  duration  increased.  As  an  integrated  carponent  of  TEISS  the 
Microclimate  Ccxiditicning  Subsystem  will  also  provide  power  to  the  electronic 
ccrponents  of  the  system. 

TECHNICAL  HARRIERS  T3  THE  ^^:CT!PCLIMATE  CCMimCNING  SUBSYSTTM 

System  design  of  long-lasting,  li^tweight  pcwer  sources  that  minimize 
weight/bulk,  and  use  advanced  heat  exchange  technology  and  carponent 
miniaturization . 

Manufacturing  process  that  is  unit  cost  effective. 
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Human  faictors  ccnsiderations  including  man-nachine  interface, 
integration  with  Clothing  and  Headgear  Subsystems,  optimization  of 
maneuverability. 

Advanced  materials  to  reduce  signature  and  minimize  detection  by 
emerging  multi-^aectral  surveillance  devices. 


